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(57) Abstract: 

PURPOSE: To miniaturize an exhaust emission control 
device while preventing the discharge of the ingredient 
of exhaust particulates and the like into the atmosphere 
so as to enable the device to be mounted on a small car 
and the like. 

CONSTITUTION: Filters B1, B2 are installed in an 
exhaust gas passage A in parallel rows and also control 
valves C1, C2 for controlling exhaust gas flow to 
respective filters are installed. Heaters H1. H2 are 
provided in respective filters. In the case of 
collection in a running area for receiving small amount 
of exhaust gas, the exhaust gas is introduced into two 
fitters B1, B2 alternately and in the case of collection 
in a running area for receiving a large amount of 
exhaust gas, the exhaust gas is introduced into two 
filters B1, B2 simultaneously. In the case of 
regeneration in the running area for receiving a small 
exhaust amount, the fitters B1, B2 on the control valve 
opening side are regenerated by the electricity 
transmission to the heater H1, H2 just before the time 
of judging a regeneration timing and in the running area 
far receiving a large exhaust gas amount, the exhaust 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An exhaust emission control device of an internal-combustion engine 
characterized by comprising the following. 

Two or more filters which are infixed in parallel with an organization flueway and catch 
exhaust air particles. 

Two or more exhaust-stream control valves which are provided for this every filter or every 
predetermined filter group, and control an exhaust flow to a filter. 

A valve driving means which carries out the opening-and-closing drive of these exhaust- 
streams control valve, respectively. 

A regenerating period judging means which judges a regenerating period of said filter, and 
a operating-range judging means which judges a operating range corresponding to 
displacement based on an engine operation state, When it is judged with a non- 
regenerating period of said filter and displacement is judged to be few operating range, 
exhaust air is made to introduce into said filter or a predetermined filter group by turns, A 
drive control means which carries out drive controlling of said exhaust-stream control valve 
via said valve driving means in order to make it introduce into all the filters, when it is 
judged with a non-regenerating period of said filter and is judged with a operating range 
with much displacement. 

[Claim 2]An exhaust emission control device of the internal-combustion engine according to 
claim 1 characterized by comprising the following. 

Two or more heating methods which are established for every filter or every predetermined 
filter group, and heat a filter. 

An operating means which operates these heating methods. 

A reproducing filter determination means to determine a filter or a filter group which should 
be reproduced based on a switching condition of an exhaust-stream control valve just 
before being judged with a regenerating period when it is judged with a regenerating period 
and displacement is exhausted with few operating range. 
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A heating control means to which the heating operation of the heating method of a 
determined filter or a filter group is carried out via an operating means. 

[Claim 3]A reproducing filter determination means is determined as a filter which should 
reproduce a filter or a filter group by which an exhaust-stream control valve is opened just 
before being judged with a regenerating period, or a filter group, And an exhaust emission 
control device of the internal-combustion engine according to claim 2 provided with a valve 
driving means at the time of reproduction which carries out the valve-opening drive of the 
remaining exhaust-stream control valves currently closed just before [ which carries out the 
valve-closing drive of a determined filter or an exhaust-stream control valve of a filter 
group ] being judged with a regenerating period on the other hand. 

[Claim 4]A valve-opening control means which carries out the valve-opening drive of those 
filters or the exhaust control valve of a filter group in order to reproduce by making exhaust 
air flow into all the filters or filter groups, when it is judged with a regenerating period and 
judged with a operating range with much [ or ] displacement where an exhaust-gas 
temperature is high, An exhaust emission control device of the internal-combustion engine 
according to claim 2 which it has. 

[Claim 5]An exhaust emission control device of the internal-combustion engine according to 
claim 2 or 3 characterized by comprising the following. 

a period until reproduction of a filter or a filter group determined by a reproducing filter 
determination means is completed -- a heating continuation means to make an operation of 
a heating method which heats these filters continue. 

A reproduction operation inhibiting means to which other filters or a reproduction operation 
of a filter group is forbidden until it carries out prescribed period progress from a time of 
reproduction of a filter or a filter group being completed. 

[Claim 6]While reproducing by operating a heating method, when it goes into a operating 
range with much [ or ] displacement where an exhaust-gas temperature is high, a 
predetermined filter or a filter group, An exhaust emission control device of the internal- 
combustion engine [ provided with a continuation means to make an operation of said 
heating method continue during a prescribed period since it went into said operating range ] 
according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the exhaust emission control device of an 

internal-combustion engine. 

[0002] 

[Description of the Prior Art]As a conventional example of the exhaust emission control 
device of an internal-combustion engine, there is a thing as shown in JP, 63-1 34808, A. This 
thing infixes the trap which catches the particles under exhaust air to the flueway of an 
organization, and he is trying to form the bypass channel which bypasses a trap. And if it 
energizes to the heater of a trap inlet section and trap inlet temperature becomes more 
than prescribed temperature when judged with the regenerating period of a trap, the valve 
of a trap entrance will be made to closed-drive to a prescribed opening, and, as for the 
remaining exhaust air, a bypass channel will be circulated. And when the relative oxygen 
density difference of the oxygen concentration sensor allocated in the entrance side and 
outlet side of a trap becomes below a predetermined value, judge that reproduction was 
completed, and the energization to a heater is stopped, and the fully opening drive of said 
valve is carried out. 

[0003]When judged with a regenerating period, the thing of JP, 59-8541 7,A circulates 
exhaust air to a bypass channel, and reproduces a trap, and it judges reproduction end 
time by the lapsed time of trap reproduction starts, and he is trying to terminate 
reproduction of a trap. The thing of JP, 59-2051 5,A circulates exhaust air to a bypass 
channel at the time of reproduction of a trap, and when the outlet temperature of a trap 
becomes more than prescribed temperature, it judges with the time of the end of 
reproduction, and he is trying to terminate reproduction of a trap. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in such a conventional exhaust 
emission control device, Since he is trying to discharge the great portion of exhaust air in 
the atmosphere via a bypass channel during reproduction of a trap, Even if the exhaust air 
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ingredient which an engine operation state changes during reproduction (load changes), 
and is discharged from an organization gets worse (for example, a smoke will be in a visible 
state), there is its fault of being unable to respond but emitting exhaust air into the 
atmosphere as it is. 

[0005]For this reason, in JP,1-232105,A, JP,3-27820,U, etc., a trap is infixed in parallel with 
a flueway, exhaust air is circulated in the trap of another side during reproduction of one 
trap, and what switches reproduction and catching by turns and performs them is proposed 
in recent years. However, since the exhaust air ingredient emitted into the atmosphere 
during reproduction does not get worse in these things since exhaust air only circulates one 
of traps, but the trap is allocated in parallel, The whole system is enlarged and there is fault 
that loading to vehicles becomes difficult (in order to pipe an exhaust system in it, it is 
necessary to change the floor shape of vehicles, etc. substantially). It is difficult for 
especially this fault to allocate a trap in parallel in that by which under floor spaces, such as 
a small passenger car, are restrained, and to switch an exhaust stream to the it catching- 
and reproduction side by turns. 

[0006]This invention was made in view of such the actual condition, and it attains the 
miniaturization of an exhaust emission control device, preventing discharge into the 
atmosphere of ingredients, such as exhaust air particles, and an object of this invention is 
to enable it to carry in an exhaust emission control device also in a subcompact etc. 
[0007] 

[Means for Solving the Problem]For this reason, two or more filters B1 and B-2 which are 
infixed in parallel with the organization flueway A, and catch exhaust air particles as this 
invention is shown in drawing 1 in claim 1 , Two or more exhaust-stream control valves C1 
and C2 which are provided for this every filter or every predetermined filter group, and 
control an exhaust flow to a filter, These exhaust-streams control valve C1, the valve 
driving means D1 which carries out the opening-and-closing drive of C2, respectively, and 
D2, The operating-range judging means F which judges a operating range corresponding to 
displacement based on the regenerating period judging means E and an engine operation 
state of judging a regenerating period of said filter. When it is judged with a non- 
regenerating period of said filter and displacement is judged to be few operating range. 
When it is alike and exhaust air was made to introduce into said filter or a predetermined 
filter group by turns, and it is judged with a non-regenerating period of said filter and is 
judged with a operating range with much displacement. It had said driving means D1 and 
the valve drive control means G which carries out drive controlling of said exhaust-stream 
control valve C1 and C2 via D2 in order were alike and to have been introduced into all the 
filters. 

[0008]ln claim 2, in addition to claim 1, as shown in drawing 1 , When it is judged with the 
heating method H1 and H2 which are provided for every filter or every predetermined filter 
group, and heat a filter, and the operating means I and a regenerating period which operate 
these heating methods and displacement is judged to be few operating range, A 
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reproducing filter determination means J to determine a filter or a filter group which should 
be reproduced based on the exhaust-stream control valve C1 just before being judged with 
a regenerating period, and a switching condition of C2. It had a determined filter or the 
heating method E1 of a filter group, and the heating control means K to which the heating 
operation of E2 is carried out via the operating means I. 

[0009]ln claim 3, the reproducing filter determination means J in claim 2 is determined as a 
filter which should reproduce a filter or a filter group by which the exhaust-stream control 
valve C1 and C1 are opened just before being judged with a regenerating period, or a filter 
group, And it had the valve driving means K at the time of reproduction which carries out 
the valve-opening drive of the remaining exhaust-stream control valves currently closed just 
before [ which carries out the valve-closing drive of a determined filter or the exhaust- 
stream control valve C1 of a filter group, and C2 ] being judged with a regenerating period 
on the other hand. 

[0010]ln claim 4, in addition to claim 2, as shown in drawing 1 , it is judged with a 
regenerating period, And it had the exhaust-stream control valve C1 and the valve-opening 
control means M which carries out the valve-opening drive of C2 in order to have made 
exhaust air flow into all the filters or filter groups, when judged with a operating range with 
much [ or ] displacement where an exhaust-gas temperature is high, moreover — in claim 5 
- claim 2 or claim 3 - in addition, a period until reproduction of a filter or a filter group 
determined by the. reproducing filter determination means J is completed - with the heating 
method E1 which heats them, and a heating continuation means N to make an operation of 
E2 continue. It had the reproduction operation inhibiting means O to which other filters or a 
reproduction operation of a filter group is forbidden until it carried out prescribed period 
progress from a time of reproduction of a filter or a filter group being completed. 
[0011]ln claim 6, to claim 3, in addition, while reproducing a predetermined filter or a filter 
group by operating the heating method E1 and E2, when it goes into a operating range with 
much [ or ] displacement where an exhaust-gas temperature is high, Since it went into said 
operating range, it had said heating method E1 and a continuation means P to make an 
operation of E2 continue, during a prescribed period. 
[0012] 

[FunctionjAnd in claim 1, allocate two or more filters in an engine intake passage in parallel, 
and. The exhaust-stream control valve which controls the exhaust flow to a filter for every 
filter or every predetermined filter group is provided, While switching for every filter or filter 
group at the time of exhaust air particle catching in a operating range with little 
displacement and making exhaust air introduce into a filter, By passing exhaust air to all the 
filters or filter groups at the time of exhaust air particle catching in a operating range with 
much displacement, Since it was made to correspond to increase of displacement and filter 
capacity was increased, preventing discharge into the atmosphere of exhaust air particles, 
the miniaturization of the full capacity of a filter could be attained, and exhaust air particles 
were caught like abbreviation in each filter, and regeneration was closed if easy. 
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[0013]When displacement was few operating range at the time of a regenerating period 
judging, the filter or filter group which should be reproduced based on the switching 
condition of the exhaust-stream control valve in front of a regenerating period judging is 
determined, a heating method is operated, and it enabled it to reproduce a filter in claim 2 
at the optimal stage. In claim 3 as the concrete composition, the filter or filter group by 
which the exhaust-stream claim valve is opened just before the regenerating period judging 
should be reproduced — it determining and. Carry out the valve-opening drive of the 
exhaust-stream control valve which carries out the valve-closing drive of those exhaust- 
stream control valves and which is closed on the other hand at the time of a regenerating 
period judging, and it enables it to reproduce at the optimal stage when the temperature of 
a filter is high, and enabled it to shorten regeneration time. 

[0014]ln claim 4, it reproduces by making exhaust air flow into all the filters or filter groups 
in a operating range with much [ or ] displacement where an exhaust-gas temperature is 
high at the time of a reproduction judging, Having prevented discharge into the atmosphere 
of exhaust air particles, and controlling an exhaust-gas-pressure rise, it is made to 
correspond to increase of displacement, filter capacity is increased, and it enabled it to 
attain the miniaturization of the full capacity of a filter also by this. 

[0015]Operate a heating method, and it is good and enables it to perform reproduction in 
claim 5 for a short time until reproduction is completed at the time of reproduction in a 
operating range with little displacement, When other filters or the reproduction operation of 
a filter group was forbidden and an electric heater was used for a heating method until it 
carried out prescribed period progress from the time of reproduction being completed, it 
enabled it to ease the burden of the power supply system of a battery etc. 
[0016]ln claim 6, when it goes into a operating range with much [ or ] displacement where 
an exhaust-gas temperature is high at the time of reproduction in a operating range with 
little displacement, When it went into a operating range with little [ again ] displacement and 
an electric heater was used as a heating method, it was made to reproduce by making the 
operation of the heating method between predetermined time continue, since it went into 
the operating range the optimal by making the burden to the power supply system by 
incoming current ease. 
[0017] 

[Example]Below, one example of this invention is described based on drawing 2 - drawing 
6. In drawing 2 , the flueway 2 of the diesel engine 1 branches on the way, and the 1st 
branch passage 3 and the 2nd branch passage 4 are formed. The 1st catalyst device 5 of 
honeycomb shape is infixed in said 1st branch passage 3, and the 1st filter 6 that catches 
exhaust air particles is infixed in the 1st branch passage 3 of the 1st catalyst device 5 upper 
stream. The 1st heater 7 as a heating method is inserted in said 1st filter 6, and it energizes 
from the 1st energization circuit 8 as an operating means to the 1st heater 7. The 1st 
control valve 9 as an exhaust-stream control valve is infixed in the 1st branch passage 3 of 
said 1st filter 6 upper stream, and the opening-and-closing drive of the 1st control valve 9 is 
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carried out by the 1st drive 10, such as a step motor as a valve driving means. 
[0018]On the other hand, the 2nd catalyst device 1 1 of honeycomb shape is infixed in said 
2nd branch passage 4, and the 2nd filter 12 that catches exhaust air particles is infixed in 
the 2nd branch passage 4 of the 2nd catalyst device 11 upper stream. The 2nd heater 13 
as a heating method is inserted in said 2nd filter 12, and it energizes from the 2nd 
energization circuit 14 as an operating means to the 2nd heater 13. The 2nd control valve 
15 as an exhaust-stream control valve is infixed in the 2nd branch passage 4 of said 2nd 
filter 12 upper stream, and the opening-and-closing drive of the 2nd control valve 15 is 
carried out by the 2nd valve drive 16, such as a step motor as a valve driving means. 
[0019]Drive controlling of said 1st and 2nd energization circuits 8 and 14 is carried out by 
the control device 17 which consists of microcomputers etc., and they perform energization 
control to the 1st and 2nd heaters 7 and 13. Drive controlling of the 1st and 2nd drive valve 
gears 10 and 16 is carried out by said control device 17, and they carry out opening and 
closing control of the 1st and 2nd control valves 9 and 15. Various detecting signals, such 
as a control-lever opening (or accelerator opening) of a fuel injection pump (not shown), 
engine operation speed, and circulating water temperature, are inputted into said control 
device 17. 

[0020]Here, the control device 17 constitutes a valve driving means, a heating control 
means, a heating continuation means, a reproduction operation inhibiting means, and a 
continuation means like the after-mentioned at the time of a regenerating period judging 
means, a operating-range judging means, a valve-opening control means, a valve drive 
control means, a reproducing filter determination means, and reproduction. Next, an 
operation is explained according to the flow chart of drawing 3 and drawing 4 . In S1 , 
various detecting signals, such as an accelerator opening and organization revolving 
speed, are read. 

[0021]ln S2, it judges whether prescribed period progress was carried out from the time of 
the last end of reproduction of the 1st filter 6 or the 2nd filter 12, and it progresses to S4, 
without progressing to S3 at the time of YES, and passing S3 at the time of NO. In S3, it 
judges whether it is a regenerating period of the 1st filter 6 and the 2nd filter 12, progresses 
to S12 at the time of YES, and progresses to S4 at the time of NO. Therefore, this portion 
constitutes the regenerating period judging means of claim 1 . Here, the judgment of a 
regenerating period is judged with the value adding the product (exhaust air particle amount 
caught by the filter) of the exhaust air particle amount (it can judge from the operational 
status of an organization) discharged, for example from a diesel engine, and the collection 
efficiency of a filter. 

With this device, it is judged with a regenerating period until both 1st and 2nd filters 6 and 
12 end reproduction. 

Judging the existence of whether to have carried out prescribed period progress from the 
time of the last end of reproduction of the 1st filter 6 or the 2nd filter 12 in S2, If 
reproduction with the 1st filter 6 and the 2nd filter 12 is performed continuously, it is made 
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to stop the prescribed period reproduction operation after the end of reproduction of one 
filter, since the burden of a power supply system increases. Charge of the power supply 
system exhausted at the time of reproduction is made to ensure by this, and it enables it to 
put an organization into operation certainly at the time of the restart after reproduction, etc. 
Therefore, the portion of S2 constitutes the reproduction operation inhibiting means of claim 
5. 

[0022]ln S4, based on the control-lever opening and organization revolving speed which 
were detected, it judges whether it is the operating range A with little displacement, and 
progresses to S5 at the time of YES, and a operating range of an organization judges it as 
the operating range B with much displacement at the time of NO, and progresses to S10. 
Here, as shown in drawing 5 , said operating range A and B is made to correspond to 
organization revolving speed and torque (it can determine from organization rotation 
operation and a control-lever opening), and is set up. 

The operating range A is set up organization revolving speed fall as torque becomes high. 
Therefore, this portion constitutes a operating-range judging means. 
[0023]ln S5, it judges whether the 1st control valve 9 was made to close in the last 
operating range A, progresses to S6 at the time of YES, and progresses to S8 at the time of 
NO. And in S6, the valve-closing drive of the 2nd control valve 15 is carried out via the 2nd 
valve drive 16, and the valve-opening drive of the 1st control valve 9 is carried out via the 
1st valve drive 10 S7. On the other hand, in S8, the valve-closing drive of the 1st control 
valve 9 is carried out via the 1st valve drive 10, and the valve-opening drive of the 2nd 
control valve 15 is carried out via the 2nd valve drive 16 at S9. 

[0024]Thereby, in the operating range A with little displacement, since the 1st control valve 
9 and the 2nd control valve 15 switch by turns and an opening-and-closing drive is carried 
out, exhaust air is introduced into the 1st filter 6 and the 2nd filter 12 by turns, and the 
exhaust air particles of an almost same amount can be caught in each filters 6 and 12. On 
the other hand, the 1st control valve 9 is made to open in S10, and the 2nd control valve 15 
is made to open in S1 1 , when a operating range is judged in S4 to be the operating range B 
with much displacement. Thereby, since the 1st and 2nd control valves 9 and 15 are 
opened, in order that exhaust air may be simultaneous in the 1st filter 6 and the 2nd filter 
12 and may carry out an almost same amount inflow at them, in the 1st and 2nd filters 6 
and 12, the exhaust air particles of an almost same amount are caught [ in / both / the 
operating range B ]. 

[0025]Therefore, S6-S1 1 constitute a valve driving means. Since the exhaust air to one 
filters 6 and 12 is intercepted whenever this goes into the operating range A from the 
operating range B where an exhaust-gas temperature is high, one side of the filters 6 and 
12 and one side of the 1st and 2nd catalyst devices 5 and 1 1 are kept warm. For this 
reason, since evaporation of SOF (substance meltable to an organic solvent) adhering to 
one filters 6 and 12 and oxidation of SOF in one catalyst devices 5 and 1 1 are maintainable 
good, It can decrease the SOF coating weight to a filter, and it can make an exhaust-air- 
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purification state good, and a reproduction interval is not only extensible, but can make 
exhaust property good. Since the exhaust flow rate within a filter will fall if it constitutes here 
so that exhaust air may be simultaneously passed in both the filters 6 and 12 even in the 
operating range A, Since the exhaust air particle amount which adheres to a filter in the 
state of being easy to break away increases, . In the operating range A, evaporation of SOF 
and oxidation with a catalyst almost become impossible, and a reproduction interval 
becomes short there is not only fault which exhaust air particles secede from a filter to 
accelerating operation with a quick exhaust flow rate, etc., and is discharged in the 
atmosphere, but, and worsen exhaust property. Since an exhaust flow rate will become 
quick if exhaust air is made to introduce into the filters 6 and 12 by turns, can prevent 
exhaust air particles from not being caught by the filter in the state where exhaust air 
particles tend to break away, and being emitted into the atmosphere at the time of 
accelerating operation, etc., and. It can promote evaporation of SOF, and oxidation with a 
catalyst, and a reproduction interval is not only extensible, but can make exhaust property 
good. . 

[0026]At the time of exhaust air particle catching, the 1st and 2nd heaters 7 and 13 are 
maintained by the non-energization condition. On the other hand, when judged with a 
regenerating period in S3, in S12, based on the control-lever opening and organization 
revolving speed which were detected, it judges whether a operating range is the operating 
range C, and progresses to S13 at the time of YES, and at the time of NO, a operating 
range judges it as the operating range D, and progresses to S24 of drawing 4 . Here, as 
shown in drawing 6 , said operating range C and D is made to correspond to organization 
revolving speed and torque, and is set up, and the operating range C is set up organization 
revolving speed fall as torque becomes high. Displacement is fields fewer than a 
predetermined value, and the operating range C is set as a operating range lower than the 
field or the evaporation of SOF whose exhaust-gas temperature is lower than the . 
temperature in which self-combustion [ particles / exhaust air ] is possible, and the exhaust- 
gas temperature which can be oxidized, as shown in drawing 6 . It is a field with more 
displacement than a predetermined value where an exhaust-gas temperature is high, and 
the operating range D is set as the field higher than evaporation of SOF, and the exhaust- 
gas temperature which can be oxidized, or the field where an exhaust-gas temperature is 
higher than the temperature in which self-combustion of exhaust air particles is possible, as 
shown in drawing 6 . 

[0027]in S13, it should judge whether just before being judged with a regenerating period, 
the 2nd control valve 15 was opening, and the 2nd filter 12 should be reproduced at the 
time of YES - it judges, and it progresses to S14, judges that the 1st control valve 9 was 
opening at the time of NO, and progresses to S19. Therefore, this portion constitutes the 
reproducing filter determination means in claim 2. In S14, it is judged whether reproduction 
of the 2nd filter 12 by the side of the 2nd control valve 15 was completed, It progresses to 
S1 5 in order to reproduce at the time of NO, at the time of YES, it returns to said S5, and 
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control in the catching state of exhaust air particles is performed until the open state in front 
of a regenerating period judging is judged in said S13 to be the 2nd control valve 15. This 
judgment is performed [ both ], in order not to perform reproduction operation of the 2nd 
filter 12 again where reproduction of the 2nd filter 12 is completed since the judgment of a 
regenerating period is not canceled unless the 1st and 2nd filters 6 and 12 end 
reproduction in said S3. 

[0028]And when judged with reproduction of the 2nd filter 12 not being completed, in S15, 
the valve-closing drive of the 2nd control valve 15 is carried out, and the valve-opening 
drive of the 1st control valve 9 is carried out in S16. Therefore, this portion constitutes a 
valve driving means at the time of reproduction. While operating the 2nd energization circuit 
14, energizing to the 2nd heater 13 and heating the 2nd filter 12, the operation of the 1st 
energization circuit 8 is stopped, the energization to the 1st heater 7 is stopped, and 
reproduction of the 2nd filter 12 is made to start by S18 S17. Performing this operation has 
here a high possibility that the direction which closed the 2nd control valve 15 at the time of 
reproduction while the 2nd control valve 15 was opening just before a regenerating period 
judging can hold the 2nd filter 12 and the 2nd catalyst device 1 1 to an elevated 
temperature, It is because time for the 2nd filter 12 to go up from the energization start time 
of the 2nd heater 12 even to prescribed temperature can be shortened. When circulating 
exhaust air in the 2nd filter 12 in the state of low load driving considerably before a 
regenerating period judging for a long period of time, Even if the 2nd control valve 15 is 
closed and it intercepts the exhaust flow to the 2nd filter 12, cannot hold the 2nd filter 12 to 
an elevated temperature, but. Since many exhaust air particles in the state of the 
temperature of the 2nd filter 12 being high rather than the 1st filter 6 with which exhaust air 
is intercepted, and being easy to break away are caught by the 2nd filter 12, it is 
advantageous to perform reproduction from the 2nd filter 12 that the 2nd control valve 15 is 
opening just before a regenerating period judging. 

[0029]On the other hand, when judged with the 1st control valve 9 opening in S13, in S19, it 
judges whether reproduction of the 1st filter 6 by the side of the 1st control valve 9 was 
completed, returns to S5 at the time of YES, and progresses to S20 at the time of NO. And 
in S20, the valve-closing drive of the 1st control valve 9 is carried out, and the valve- 
opening drive of the 2nd control valve 12 is carried out in S21. While operating the 1st 
energization circuit 8, energizing to the 1st heater 7 and heating the 1st filter 6, the 
operation of the 2nd energization circuit 14 is stopped, the energization to the 2nd heater 
12 is stopped, and reproduction of the 1st filter 6 is made to start by S23 S22. Therefore, 
the portion of said S13 and S20 constitutes the reproducing filter determination means of 
claim 3. The portions of S17, S19, and S22.S23 constitute the heating control means in 
claim 2, and the portions of S17 and S22 constitute the heating continuation means of claim 
5. 

[0030]When it is judged with a regenerating period and judged with a operating range being 
one of the operating range D, the 1st control valve 9 is made to open in S24 of drawing 4 , 
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and the 2nd control valve 12 is made to open in S25, exhaust air is circulated in both the 
filters 6 and 12, and it progresses to S26. Therefore, S24 and S25 constitute the valve- 
opening control means in claim 4. In S26, after saying the operating range D, it judges 
whether prescribed period progress was carried out, and it progresses to S27 at the time of 
YES, and progresses to S29 at the time of NO. 

[0031 ]And after going into the operating range D, when it is judged with having carried out 
prescribed period progress, the energization to the 1st heater 7 is stopped in S27, and the 
energization to the 2nd heater 13 is stopped in S28. On the other hand, after going into the 
operating range D, the energization to the 1st heater 7 or the 2nd heater 13 is made to 
continue in S29 at the time of less than a prescribed period. Therefore, this portion 
constitutes the continuation means of claim 6. 

[0032]Since it is necessary to energize to a heater again and the burden of a power supply 
system will increase conversely under the influence of the incoming current to a heater 
when it returns to said operating range C immediately if it goes into the operating range D 
and the energization to a heater is stopped immediately, this, After carrying out prescribed 
period progress, it was made to stop the energization to a heater. As explained above, the 
1st filter 6 and the 2nd filter 12 are arranged in parallel, Since exhaust air is circulated in 
one filters 6 and 12 in a operating range with little displacement and it was made to 
circulate exhaust air in both the filters 6 and 12 in a operating range with much 
displacement at the time of exhaust air particle catching, Since it is made to correspond to 
increase of displacement and filter capacity can be increased, preventing discharge into the 
atmosphere of exhaust air particles, full capacity of a filter can be made smaller than 
before, the miniaturization of an exhaust emission control device can be attained, and 
loading becomes possible at a subcompact etc. Since exhaust air was passed by turns in 
the 1st filter 6 and the 2nd filter 12 when there was little displacement, and exhaust air was 
passed in both the filters 6 and 12 at the time of catching when there was much 
displacement, Since the exhaust air particles of an almost same amount can be caught in 
both filters, it has the merit that collection volume is calculated on the whole and a 
regenerating period can be judged simply without the composition which has arranged the 
filter in parallel also calculating collection volume for every filter. 
[0033]This is a merit which can simplify judgment logic at the time of the regenerating 
period judging by a driving history method. 

When detecting differential pressure etc., it is a merit which can reduce the number of 
sensors. 

Since he is trying to pass exhaust air in one filter in a operating range with little 
displacement, and the fall of an exhaust flow rate can be prevented, it is rare to be caught 
in the state of being easy to secede from exhaust air particles in a filter, and it can control 
the blowing off of the exhaust air particles in the time of acceleration, etc. When [ with little 
displacement ] an exhaust flow rate is slow here, in order to add catching of the exhaust air 
particles in the gestalt with which exhaust air particles adhere to the exhaust air particles 
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caught by the filter, apparent collection efficiency becomes high, but. Thus, the caught 
exhaust air particles are emitted at a stretch into the atmosphere at the time of acceleration, 
etc. that it is easy to break away, and do not contribute to the collection efficiency of 
vehicles. Since the exhaust flow to one filter is intercepted whenever it goes into a field with 
little displacement from a field with much displacement, Since the filter and catalyst are kept 
warm and oxidation of SOF in the evaporation and the catalyst in the filter of SOF can be 
maintained good, the decrease of the adhesion of SOF in a filter can be carried out, and a 
reproduction interval can be extended, and exhaust air purification can be maintained good, 
and exhaust property can be improved. 

[0034]At the time of reproduction in a operating range with little displacement. By making 
the control valve of the side through which exhaust air is flowing just before the 
reproduction judging close, while filter temperature is high, since it energizes to a heater 
and was made to reproduce, the heating up time of a filter can be shortened, the burden of 
the power supply system of a heater is mitigable, and regeneration time can be shortened. 
Since exhaust air was passed in both the filters 6 and 12 at the time of reproduction of the 
field with much [ or ] displacement where an exhaust-gas temperature is high, The 
miniaturization of filter capacity can be attained, preventing discharge into the atmosphere 
of exhaust air particles also by this, and an exhaust-gas-pressure rise can be controlled 
and aggravation of the exhaust property accompanying an exhaust-gas-pressure rise can 
be prevented. 

[0035]Since it was made to energize to a heater until reproduction was completed at the 
time of reproduction in a operating range with little displacement, it is good and 
reproduction can be performed in a short time. Since it was made for a prescribed period to 
forbid the reproduction operation of other filters after reproduction was completed, the 
burden of the power supply system of a heater is mitigable. Since it was made to make the 
energization to a prescribed period heater continue when it went into a operating range with 
much [ or ] displacement where an exhaust-gas temperature is high at the time of 
reproduction, the burden to the power supply system by the incoming current 
accompanying the re-energization to a heater when it goes into ****** to a heater again is 
mitigable. 

[0036]When the number of filters is four, an exhaust-stream control valve may be provided 
every four filters, respectively, and it may be made to provide an exhaust-stream control 
valve in every two filters (filter group) again, respectively, although this example explained 
the case where the number of filters was two. 
[0037] 

[Effect of the Invention]ln [ as this invention explained above ] claim 1 , Allocate a filter in 
two or more parallel in a flueway, and the exhaust-stream control valve which controls the 
exhaust flow to a filter is provided in every filter or a filter group, On the other hand, when it 
was a operating range with much displacement which passes exhaust air by turns to a filter 
or a filter group when displacement is few operating range at the time of exhaust air particle 
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catching, exhaust air was passed to all the filters or filter groups. 
Therefore, a filter can be miniaturized, and loading in a subcompact etc. is attained, 
judgment of a regenerating period can also be simplified, preventing discharge into the 
atmosphere of exhaust air particles, and a reproduction interval is also extensible. 

[0038]ln claim 2 and claim 3, at the time of reproduction of a operating range with little 
displacement. Since it was made to reproduce by determining the filter or filter group which 
should be reproduced based on the switching condition of the exhaust-stream control valve 
in front of a regenerating period judging, in addition to the effect of claim 1 , the burden of 
the driving energy supply system of a heating method is mitigable. In claim 4, since it was 
made to reproduce to all the filters or filter groups by passing exhaust air in a operating 
range which has much displacement or where an exhaust-gas temperature is high at the 
time of a reproduction judging, in addition to the effect of claim 2, an exhaust-gas-pressure 
rise can be controlled, and aggravation of the exhaust property accompanying an exhaust- 
gas-pressure rise can be prevented. 

[0039]Since a heating method is operated and it was made for a prescribed period to forbid 
other filters or reproduction of a filter group from the end time of reproduction in claim 5 until 
reproduction was completed at the time of reproduction in a operating range with little 
displacement, In addition to the effect of claims 2 and 3, it is good, and reproduction can be 
performed in a **** short time, and the burden of the driving energy supply system of a 
heating method is mitigable. 

[0040]ln claim 6, when it enters during reproduction in a operating range with much [ or ] 
displacement where an exhaust-gas temperature is high, Since it was made to make the 
operation of a prescribed period heating method continue, when it goes into a operating 
range with little [ again ] displacement, it can reproduce the optimal by making the burden 
of a driving energy supply system ease. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]T he figure corresponding to the claim of this invention. 
[Drawing 2] The lineblock diagram showing one example of this invention. 
[Drawing 3] A flow chart same as the above. 

[Drawing 4] The flow chart which shows other portions of drawing, 3 . 
[Drawing 5] The figure for explaining an operation same as the above. 
[Drawing 6] Other figures for explaining an operation same as the above. 
[Description of Notations] 
2 Flueway 

6 The 1st filter 

7 The 1st heater 

9 The 1st control valve 

12 The 2nd filter 

13 The 2nd heater 

15 The 2nd control valve 
17 Control device 
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[Drawing 2] 
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QSrBB****:*^****]*^, Y E Sooi: t lc(4S 6 
icii^NOOt t(d(4S 8l^iitPo -t: It, S6Tlt 
m*2f»J»#l 5£rm'2#gKE&8ill 6 LTPfl#SEtb 

■T5i:*(cs 7T-I4JB1 H?J»#9S:»i #ffil&8«l 0 
£frLTPJ#SEiJ)£-t!:£ P ~A\ S 8 "ettg 1 M»# 9 

■C(4»2»J»-frl 5Sr»2=fr-SBI«iSl»i 6«r^LTM!-fr 

[0 0 2 4] wJxICiO, #fta*'>ft^iS(BflI«AT 
50 f4, 9 t m' 2 KiiJ^I# 1 5i3j*KSfc«»jtT 



7 

2 t(c#ft^S55H-?)EASixa--7w^^ 6, 1 2lznm 

S 1 Olc*5^T*ifflai#9S:Wl#S*5 4:*(cs l 1 
H*3i^T*2#J»#l 5Srffl#$-ti:S 0 nixie* ^ ii 

[0 0 2 5 ] L/d'oT, S 6 — S 1 1 ffilr-WM^&i 

&!&}8r£tiZ><nx\ -7 4'\*9 6, l 2(/)-*iIiSL/ 

—Jjtnyi'ufe, i2icf+»LfcsoF (ffl*i&^ie 
pTi»fc*R) ooy^i-^ottilSfiS, liwso 

F(08Mfc££ft#le*SJ$-C# 5cOT\ 7 j/Vf^O) SO 

s u 9 -eft < , a rt^asoFwai 

»Xt/ttjSCT<o»ft*s5i& 4 < ft 9 B±lfflBMsj£< 
fttttt?*:|BK L A i xy^^9 \mm S n 5 r t 

ft < * Dig S*cB$^¥ 7-#* 
ffiii-C# ff±MH(S:Jift-C# 5 fi/j^ ti "Cft < ftfttttt* 

[0 0 2 6 ] |*K SN««S^ffl*NF^I4m 1 Rtf* 2 t 
-*7, 1 3tt#ii*ttJB^«t»Slx5 0 S3C 
^^TS^B#WtWA&$tifci:#(Cli, S 1 2lc4o^ 

fc^c^i^v^TiIte^HJl^^a^58^Jitc*»5^*^|9JSL, y 40 

E S(7)it {^{4 s 1 3tii*NOOi:#|cttil(E»JKa* 
®E««Di*lJ»r L11I4C0S 2 4iCiiti> 0 r^T\ ftftE 
aMEfcttC, D(4H16(C^1-J; 9lc«IS|r3tejiSi: h/U 

W«C**sjJrJ6fcJ; 9 ^ft^UHW-c^oWJKaadSftsns 
fltf-S: g S*8« PrtBftftK J: 9 m *9M&£ KliSOF 
IMbPrtBftilMKflLBEJ: *9 e^S£1Mtt£l9:££ 
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SriS^gff^ttct 0 # < ftjrufijt^iti ^«t***o s o f 
<o^K, »fkpTfigft#5KiaSJ: l '; *i ^SHS* L < (4#S 

ffl«^#fttte-7-<o a E«sftpfieftift« j: ») m ^it^c 

[ 0 0 2 7 ] S l 3 tit H*.B*MBt*J^Stl5l:HU{Cl 

f4g?2ftffl#l 5^§8#LTt>fc*»5**S:*iJftL, YE 
SCDt?iZl±%2 7^f/^ 1 2 £S£t--<# tWLS 
1 4ldiI*NO<oi:*lc{4#] Mfc#9a?|»#LTi*fc 

2lc*5tt5W±7^/u^ft^©S:«i J Ji-5 0 s 1 4? 

(4, » 2 ffilJjS* 1 5 ll!!]tf>jft 27^/^1 2 fiOff f 
1 5 (Cit^ Y E S (D t # MfiflfJte S 5 V) 

^KmWBB#tt«^*2iaifai#i 5 t*J^*ix5 4-cff 
l 2/;^{cH^^^TLftl>Pg*')FT^t0$^co 
TL*ittliT*wa*2 7-r/u^ 1 2 (OS^f^^fT^ft 

[0028] fLt s 52 7^/^1 2cD|f£tfSJ£TL 
T^ft^ir^J^Sftfct #11(4, S15T(4, 
# 1 5 SrEB#!S2Si-f-5 i: JL-lc: S 1 6 TI4» 1 9 $r 

SS:»5)ci-5 0 Sf-, SI 7T(4^2ii'i;lHj^i 4^ft 
Kl^-ti:T»2 b-^ 1 3(CiailLB2 7^^^ x 2 ^Jp 
ai~6---^7, S 1 8 Xitm 1 iiT8®?&8 
■tirSl t — ^ 7^<oii«Srffjt$-fr, ^27^/^12 
wH3feSrB^S*5 a MM^arfr o «0(4 % 

(a4B£R#(cm 2 ©J$l# 1 5 5rf*I# Lfc 27^^ 
2&tfffi2ttft£Bl l*Kai-«Hf-e#5pTSBtt 

fcSo *»ft!9fi}WIB]iS«ffifiSte 
ttit|2 7^;u^ i 2(i»»fc*aiS*4i: t(df4, 
S*2ffeW# 1 5 SrB3#Ltl2 7 ^/U^ 1 2^<3[)ft«ta 
ttSrigtWLTt>^2 7 j 1 2 5rK*(cfRft-c£ftlr* 

4>v$ i 2(7)fiS/^S5< ftoTV^irJtlcgftflJiL^t^ 
«8<0*ai»a[^AS#<»2 7-</u^ 1 2(Cffi*^tLTl> 
Sfcft, S^»]4 s lJSttHUlC^2»JffiI#l 5*S|«#LT 
^5^'27>fy^ 1 2A»e>S^SrfT9^**^PJT?fc5 0 

[0 0 2 9]-^ S 1 3lCjbM^TI4*l fH«#9^R| 
#LT^5tW&^tLfci:#lC(4, S19l:fc^T, ffi 
1 S'J»# 9ffi6D3? 17^/^6 Wflt^»7 Lfc**^ 
SrW^L, YE ScO<i:#(C(4S 5IC^9 NO(0>#(c(4 
S2 0|diItr o tLT, S 2 0T*(4»l«iJ»#9S:BB# 
iES4t-6i:*(CS 2 1 t(4^2rtiij»#l 2 ^P^#IEiJj1- 
5o Sfc, S 2 2T*l4^*liiS;|iIiSg8^f^i(i$-y:Tm'l 
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t — * 7iis«L*i"7^*6*AnJft't*a— S2 

3-CJ4JB2a«0Kl 4tBfWj*fWLS*»2 fc-* 1 

2^iiS5rffih£-tt, SfS 1 7>f /u^ 6coff±S:BBt6S 
-£5, Lfc^oT, WSftclS 1 3 t S 2 OtfiOffl^HI*: 
3«3«)H*7-f^?i!teS#fa!S:*fiJti-5. Si 

7, SI 9, S2 2. S 2 3tOa5^H*«2{C*5(t5 

[0 0 3 0] ifc, ^^B#fflirfiJ^$n/^oiseffiJ$/j» 

aiefBiScDiwS)5i:*ijfe$nfct #i-i±, iu^s 2 4 

;zt5t^-cg5lfBiJ»#9*W#Sii:Si:*HS 2 5H4o^ 
T»2»JW#-1 2*BB#$*TS7^/U^6, 1 2(1^ 
S&flia£-S\ S2 6(Ciltfo L«oT, S2 4&I* 

s 2 5^«*JR4lc:*j<t5B)#«l»¥a*«iSr«o S 
2 6T-f±, ate««DtCi±l^oTd»fe3fSW!ni6ifiL/!: 
A^^SrW^L, YESWt #l£(4S 2 7(Cjft^NOtf) 

1 #{^4S 2 9 ICiitr, 

»»Lfci£J£$nfc£tlc:i±, s 2 7Ut5i^-C*l t 
— ^ 7— <7)i§ll£f5ih£-tt5 S2 8Cfc^TS 

2 fc-* 1 3^<A»tt£#lfc$ii:5o SlafWKD 
l:Aot^t)PjftI^*i(/)^#(c|j: x S 2 9 fC&^T 

[ 0 0 3 2 ] lixii leWDCAottcct-^ 

■lt5J:3MLfc D HilftflLfci^C, »17>fW6 
t^27^^1 2£Jfc*JU:IB?iJU gmm^JiftP* 

2(C#*ft*aS*#«**^^il«E««t?(±W7^/b 
*6, 1 2lC^&ata$-fr5 4 9(CL/i<OT\ »S5!» 

£ H$I(iM?rgc L#«*4 S #^ t f I4ffi 7 4>i>9 
6, 1 2t#«lS:SE-r«t 5t-LfcOT\ >r fr9\zXk 

Sag LfcflMt-C t>7^ Sld«r»SS:ffHH-5 r t * 
[0 0 3 3 ] dixfi, iBEJKIIfttJ:SWftNFJH«jeo 
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JO 

f&T£ RiL -c # 5 fc ft 7 ^ * iciSSgf £ KM L ^ 
& < #«SltiS*5jB i . t § |- ii -7 4 ,v 9 \zmm £ tifcWM 

00 4 9 n Lxffimztitimi&mv.TitmfSLLB < jima-i^ 

oFto'yj tv 9 {zteifzmw&itmmxiD sof rn^it 

£A»(-*gf5T*# 5fcft, 7y^^ ^cO SOF G0tt»£ 

"C#, **tttt£lKlJL-C#5o 
[0 0 3 4] ifc, ***<n'>fe^a(E«*ST*Offifell$ 

^ 1 4 , w ^ ¥ j 5e o hu i z m ^ a m 1 1 x i> s i m ^ ffiij m # ^ m 
zmffix$z> 0 it, #**i i !#i^L<(4#»}tt«As 

^i ^S«^WitB$5-(4hEj^ 6, 1 2 icflH^SrSE-i- 
4 9!-L/tco-c\ rix:c4oT^^miS*ji-i L to^:M , r^ 
(OKttSSrP^ih L007 -f /u^»aw/J^b*l§li't5 t * 

[0035] 4fc N m%Bjy^p^^mmmMx(Dn±m 

KI4W^*^Ti'Si"e(4t-^(c:a«i-5J: 9 ic Lfc 
^rrfjSr«ii:^-tt-^)4 9(-L/cco-r : \ b~^col;^)gt^^ 

(oftasrea^tSo sen, w*B*ic#«i:^#t^ 

»]R0t-^^(7)a?SS:if«8c$-tt5 4 9(CLfc(OT\ SS: 

[0 0 3 6] ft, *HiSffi|-ei4, 7-f /U^*?2 0<0»^ 
Itt W L fc 3&s , 7 -r /u ^ ^fifij i 14 4 o co^tc 14 4 o (O 

54 9(cLTt4l\ 
[0 0 3 7] 

1 (ctev^Ttt, 7-r/u#S:#fta»lcltttat!WicERi- 
50 iSte^gi^oQ t # {c^:T 7 ^ /u ^ ^ L < (4 7 ^ /u ^ 8¥(c 
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fftt R f fit t & »; , * f- wa- bswco wiflr krfflg ft-e * 5 > 

* ( i S 4 Pfl RS fc K R X * 5 c . 

[0 0 3 8] ifc, »5ltia2at/tll*JS3lCt5nT(±, 

n-?m L < li-7 -< /u?BS:*t L . S£*fT 5 J: 5 (d L 
Srflsfi Sit, *fc?5±» r«*A^9f3eJWIBItt(fe^7 * 
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[0 0 4 0] AblC SB*«6tC*5^T(4, Witicft 
t^^^^#t^(O^B^^$itTff*.^ftjI(dtf 9 
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